Pink1-deficiency in mice impairs gait, olfaction and serotonergic innervation of the olfactory bulb.
Parkinson's Disease (PD) is the most common neurodegenerative movement disorder. Autosomal-recessive mutations in the mitochondrial protein kinase PINK1 (PTEN-induced kinase 1) account for 1-2% of the hereditary early-onset cases. To study the mechanisms underlying disease development, we generated Pink1-deficient mice. In analogy to other genetic loss-of-function mouse models, Pink1(-/-) mice did not show morphological alterations in the dopaminergic system. As a consequence, no gross motor dysfunctions were observed indicating that these mice do not develop the cardinal symptoms of PD. Nonetheless, symptoms which develop mainly before bradykinesia, rigidity and resting tremor were clearly evident in Pink1-deficient mice. These symptoms were gait alterations and olfactory dysfunctions. Remarkably in the glomerular layer of the olfactory bulb the density of serotonergic fibers was significantly reduced. Concerning mitochondrial morphology, neurons in Pink1(-/-) mice had less fragmented mitochondria. In contrast, upon acute knock-down of Pink1 increased mitochondrial fragmentation was observed in neuronal cultures. This fragmentation was, however, evened out within days. Taken together, we demonstrate that Pink1-deficient mice exhibit behavioral symptoms of early phases of PD and present systematic experimental evidence for compensation of Pink1-deficiency at the cellular level. Thus, Pink1-deficient mice represent a model for the early phases of PD in which compensation may still impede the onset of neurodegeneration. Consequently, these mice are a valuable tool for studying Pink1-related PD development, as well as for searching for reliable PD biomarkers.